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Eariy-brivd special: when
there are wo oysters o
cateh, the ayster-catoher
bivd makes do with a
kelp-festooned fimpet.

LINED CHITON ON

In the hagh ndal zone, which stavs considerably mare
moist, vou wikl encounter rock crabs, an abundance of
barnacles and musscls, rockweed, lime green sea lettuce, the

first ancmones, chivons, and other snails such as

whelks. Rocks are often covered with algac in
various hues, which can be dry and encrusting or
muaist and highly shppery.

The mtermediate tdal zone, uncovered twice
a day at normal losw ide levels, harbors:a nich
assartment of plants and animals, Seastars,
broken back shomp, small fishes, henit crilss,
nudibranchs, salitary coral, and a losh variery of
plant forms make their appearance.

In the low tide wone, uncovered only ac the
leswest ndes cach monch (depending on focale,

perhaps only a fow times 2 véar) are ancmoncs
of all kinds, calcarcous rube worms, brlliant sponges, Bishes,
sea wrehing, sea cncumbers, dense beds of scaweed, sun stars,
and many other delightful and seldom-scen specics.

Some restdents cannot be glimpsed without overturning
rocks, boulders, and other tidepool *rumiture.™ Under them
live shy brittle stars and burrowing worms. In erevices and
smrall €aves live the sall shyver octopus and spiny lobster.

Barcly half an inch long,
thic lined chiton grazes the
algae-covered rocks of the

tdepool. Using the radula,
a raspy file on its foot, the
animal cleans rock surfaces,
in the process grinding
away tons of rock itself,
Many tidepool-hollowed
rocks owe their depih o the
ciforts of chitons, snails,
and other tiny but
Persistent grarers.

Chitons came into being
millions of years ago. Their
eight segmented plates let
them cling tightly o aneven
surfaces. (But not always
tightly enough — seastars and
ancmones often snack

on them. )

An

ancient
critter
with
amazing
graze

ENCRUSTING

ALGAL

The Lined chivon is
unusual in heing a day
feeder, Most chitns shun
the sun, emerging at night o
forage. Mot all chitons arc
mild-mannered vegerarians,
either. At least one species
hunty worms, beach
hoppers, and other relatively
speedy prey.

The lined chiton is
thesughr to ger fes beanrifol
color largely from the algae
it eats. A dict heavy in
crunchy, pinkish-purple
coralline algae conld have
given this chiton its violet
hue, Color mimicry may be
useful in concealing the
chiton from its hungry
admirers.







Oy, fond, nad

.lr.-'l':l.l.n'.n'.:'.‘n'.' TETCE PRI

As-oficn as not, tdepoo! plants and animals don™t
CI.'“'_‘ﬁlIL" :]Icl'll.l;'h. = ] I1Ir |,1-h||| 'IH.‘|F ”1.'"_.' can b fonng
clinging to wave -scoured rocks. Hiding under stones, Or
Iving and lurking in crevices and ledges between rocks.

hat makes 1 coastline ddepodsl-neh? A rocky
shorelines, especilly one with hard grannc
rowcks rather than stone easdy gnawed avway
by the occan. A showveline noworizhed by
fored-laden ewean curments, And a climawe thax is
cool or temperate, preferably with generons
anmwnints of swmmer fog o keep tdepool rest-
dents fronm scorching, Fromm Alaska 1o Baga Calki-
firnm, the Pacific Coast has a wealth of ride
posids along s rocky shores,
Other areas with good tide
podings rerrain include: the Adantie
Cioast north of Cape Cod, the Tiritish
Tales, am Hawaiian Tslands.

A seardy, bungry, fast-breeding
bunch, tidepool plants and ar
thrive om hardship: Most live a
opposing clements: exposed to air and
sundzghe tor hours, then abruptly plunged
urderwater or hit by wave action for an cqual




amount of ime, Because tidepools rarely contain much
scawarer, the creatures living in them must adapt to frequent
changes in salinity. At fimes, the water gers more saloy from
evaporaton or hours of low dde, Other times, tdepools are
less salry, due to rain or river ronoff. 1f all thar weren's
enough, many species contend with the sledgehammer
power of wave action. Thousands of tdnes cach day and
night, rthe waves roll in and our, Tn arcas most exposed 1o
the water™s fury, the battering is tremendous.
espite these apparent drawbacks to the
neighborhood, ndepools and rocky shores dearly
have appeal for many forms of life, If vou have ever
climbed o the rocks at low tide or pecred into a
tidepool, vou have seen wall-to-wall colonies of living
things. Remember the firse time vou sat down on what
vou thought were rocks, and they squirted at vou? In the
tidepool zone, the most unlikely looking objects tum our
1o be plants or animals. Scime of them even manage ro be
plants aad animals!

The most successtul species have adapred and spread
overavery wide geographic range, Tor tidepoolors, these
key species are tamiliar faces, seen almost everywhere.
Scientists further orgamize these plants and animals
sccording to the zone in which they are most often found

The highest and driest zone, often called rhe splash zone,
1 home to several vaneties of barnacles, small snails such as
the penwinkle, the rock louss, limpers, and several kinds of
algac, Many of these plants and animals are as terrestrial as
they are marine.

Color and pattern: some
flaunt i, others bide
agrinst it Black-and-
white sculpin fish
rorenally look for
backirouvds they can
Elend with — such ns goose
barnactes. Certain crabs,
stéch s this ovange bevmi



cral, are able to
diserineinnte betmeen
shell shades. Octoprses
and fribes bave good
color vivign. Iths still o
MIYSEERY TR 50 meany

e telrates weay coley
yeb ere nnakle to 5ee i
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Chher crestures ere so-nny that they are eastly overlooked:
bacy brvoroars, plumelixe hviboid colonies, light-bulb
shaped tunicates, Sull sther species overgros their nvals,
Farmimg 3 glowing, interewinimg carpet of iving matter,
o zed incolonics as dernse as JI..EI'I.': e A mainber of
anirngls visit the tidepools often enough to be considered
homgirary Gtizens. Theyvincode mariae bivds like the
ovster-vatchers and the gull, and marne mammals ke the
harber sz, whic
Lo Loy mnade.
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and apimals, desotte their obvious diferenees. (ne

is longevite. A barnacle just Balfar nch scooss ity

e 13 vears ald. In the laband in the wild, anemaones
e |1L'cl1 l:-'r.n-.r'"wd fq’ll' B vears on Ny T]:_l_' 5'_"1.'._.11 |J| r,||5'_t,
ool bt o Janinvaria kelp indcate Yife spais of fve to 20 veass
Dhihre scastars reach M years, merry lirele heromin ersbs, up
1 12 v Feopde who unrhinkingly vear up seawesd heds
o Ieave seastars and erals todhie probaldy don’t realize Chese
smmiall plants and animals take vears, ever decades, ta each
MY, |

I sirmpler creatures can be said to have a competitive
spirt, bidepont crearres de. With Qlympian zest, they
grle with each other and wirh orher specics for food,
S ‘_I‘T. anes and amimala g cHiipE e inawaw 1'.‘:n:|_1.
scert ent Jandh, The sea paloy and the mussel, for instanee, A
hendvome upright in the algac family the sea palim positions
irselFon ehe most exposed rocksand pits isself against the
wildese waves, Although an anieal, it wages 4 seesaw barrle
with lomzer-lived mussels for supromacy on those rocks.
Caormaetinion toabso balanced by o-stranpe and diverse

conperation. Just one simsil odepoot conceals dosens of
deresting partsrsiips and alliances, Some nodibranchs
cat apemones, for eaunple, The stnnging weaponry of the
AMZAROLS PAsiCs '.'I':rc::u'.:i*. the oudibranch®s cast ron ssseem

1 often snns itsell g rocks exposed

foremierge as delense weapons agaiust fshes, Certain crabs
grow camoutlage mardens on their backs, ;.'l:ul.ting and
rending a vanety of Tiwhe planes and anomals. When the erab
loses insshell eack year through molting, # carcfully replants
its new, larger carapace:

Like humans, idepood resideries pretey well keep their
s oo Twen g u e, and where cheir next meal 15

Eating out: ot seizstar g
paeil aparea chiron. Beca
e seAsHIT
body in giw

tar e feet to

f BNEs g s,
Cfy T sfOmea i ireiride fis

Lo dipest dinner,







Poetry in slovwe nrotion:
abalower wse tdepooks as
RHFSEVELS, Frasiing on
Eelp to grons Skelf boles
inddicate gge; al add

ORE QF FROPE @ Year

HERRING

Seagulls, aptly called “the
goars of rhe sea. ™ normally
feed on clams, crabs, goose
barnacles, and mussels. But
clearly they are not adverse

to-other, weirder foad items,
from beer cans to scracchy
seastars. Gulls, of which
there are numerows specics,
live along the shore where
the pickings (rom fshermen,
garhage dumps, and gullible
tourists are especially mood,
This is an adult herring

gull, whose pink legs and
irim markings make it one of
the most attractive of the
puldls. [t bas a wing span ol
55 inches or more. From
birth, pulls of all kimds

coming from. The complexty of ther world means they
have diverse {sometimes highly original) ways of

reprodicing and of gemming rheir fimid.

Some creatures are predators, hunting other
antmals [era living. The ocuopuos, the seastars, the
nudibranchs, and the "T'hai snail are active hunters,
using a variety of plovs to caprre prey: camouflage,
poatson, clever tube feer, and drills. Ocher predarors
—such as the anemone - move slowly or not at all.
In an invertebrate-ezt-invertebrare world, half the
population needs to hide from the other half
Tidepools and rocky shores are full of cracks,
cranmies, hollows, hidey-holes, mches, and notches
where even the most defenseless animals find reflge.
Seeme inhabitants wear disguises to play it safe or to
help hon Fishies and ocmopuses lave

chromarophores in their skin, allowing them to match
backgrounds with near-exacritude, Chirons, abalone. and
top snails often blend with their foods, gettng pan of their

celoration from them,

Seavengers — brittle stars, beach hoppers, hermir crabs;
other vareties of crabs, labsters, soall fish such as sculpins

GULPS

GULL

SEASTAR

Can’t
believe
he ate
the
whole
thing

13

possess voices like Riod
Stewart: hoarse, non-stop,
amd gor Toud they sound
amplificd.

Herring gulls neston
oftshore islands, cliffs; and
permote rocky headlands,
Two o three furay, sported
baby gulls are hatehed at a
rime. They quickly learn to
peck at the red spot on the
lower half of the herving
zull’s bill, which provokes
the parent into regurgitating
whatever's for Iunch.

Drespite their somewhat
abrasive personalities and
untasridions caring habirs,
lls serve an important
Punetion as scrvengers,




onely guy: abont the size of a basr of

soap and as slippery, the octopus is
a shy and solitary bunter. Nearly 2000
suckevs and sharp eyes, located above
the blue “evespot,” belp it capluve cvabs
and fishes.










Tidepool bullies: bat star
werand grapple, postiily

ey food o riah

i

L)

Wiren barstars i

normead _-;Ig',;‘rr'

DORID

NUDIBRANCH ON CORALLINE

and gobics—live on bits and picces of dead tissue, mostly
animal. Also called a scavenger by some and “a garbage
ean” by orhers is the seagull. This ordinary fooking Bird
with the extraordinary digestive tract will eat almost any
substance it can get down its throat.

Maay of the animals in the tidepool are stationary, For
them, filter feeding is a necessity. Filwer leeders include
Barmacles, mumssels, wornis, sponges, and manicares, The
resthess watcr acts as a convepor belt for filrer feeders:
meving millions of food particles through their siphony
or appendages,

Perhaps the mose common way for tdepoot creatures
get their food is to gaze on in Many of the mollusks — from
abalomes to chitons tosmailks — leed this way, Ooe chamirion
wraeer is the sea urchin, which uses its B-sided jaws ko leave
distinctive bite marks on kelp and other favorite foods.
Orrher grazers wse the rdula, a specialized organ that
resembles a oay chain-saw with recth,

In the sea, nothing edible iz wasted. The mosg
microscopic bis are vacuumed up or Gltered in before they
reach the ocean Hoor Like their terrestrial counterparts,
worms and orher small barrowing ercatures cat what looks

ALGAE

Measuring all of an inch or
o, the dorid nudilyeanch,
one of Twio varieties of this
shell-less gastropod, is
beauty in miniature, Tts
color and shape convey a
vivid message: Don™t touch!
Nudibranchs aren’t worth
wasting, much less eating.
Like shampoo, many of
them come in flavors. There
are lemon-scented dorids,
sandalwood docids, and
fruity dorids. As foolhardy
fishes learn to their sorrow,
dorids taste horrid,

Dovids are tiny carnivores,
dining on hydroids,
bryosoans, and sponges,
Thedr colors often blend
with their prev, muking

them harder to spot. The
dorid at lefr might therefore
be nrore at home onan
OTANZEC SPONE

Other nudibranchs called
colids feast on ancmones,
swallowing the stinging cells
without indigestion and
mounrting them inside their
bilies for detense. Eolids
have pretry, guill-shaped
appendages on their bodies.
They taste as bad if nor
worss than dorids.

Look at a tidepool, and
you may spot one of these
tiny acrobats dangling
upside-down from the
surface, How? Simple. A
lirtle rafr of slime keeps it
suspended while hunting,

Folid
and
dorid
often
taste
horrid







Wet and dvy: exposed to
e e o bonvs, plore,
brarmeactes shiet their doers
w prevent dryang. Cuce
wrtderwater, barnacies
feed, ns the grestl
ralicnged e ot fefe

5 doinim.

BARKNALC

ACORN

Stuck toa dry rock, vour
average adult barmacke locks
prevey darn duoll, But when
the tide comes in, the acorn
Taarnacle opens its valcano-
shaped doors for business,
Out pop thred to six pairs of
frilly, brighthy colored
plumes. Headgear? No—
they re legs! This crustacean
lives upside-down. Like a
riny jai-alai player, the
barnacle swings its legs ar
passing morsels, barting
them into its body cavity,
Why does the barnacle have
such odd table manners?
Well, its whalc lifc is odd.
For the 65 days or @0 of s
vouth, the barnacle roams
the sea a5 a larva. Having
excaped being a meal vicket

+FCAMO

like bare sand and rock, gleaning the invisible laver of
microscopic nourishment that clings to the grains.

The rwice-daily movement of the tides in and
ot hefps derermine whp ears when, Cerrain
creatures feesd on the incoming tide. The seastar,
for example, moves fromm s lime base in the
mighdle incertidal towards dey fand, there 1o Rast
o mssels, chatans, or snails, I takes an average
sgastar about twe o three hotrs tofind | open
and ear a-4-inch abalone, so a 6-bour tde change
allerwes plenty of tme, Dimad speaes, such as the
brittle srar, and grarers, sich as limpers and
chitons, use the low Bdes ar night o feed.

Maost tadepaol plants belong o the algae
farmily, exbibitng & wide mnge of shapes and
corbowrs: Liky terrestrial plantes, they need light o
photosynthesize, Llnlike their fand counterparts, mose do
not have roors to take op nurents, The roothike Abcrs with
whach thew cling e the rocks are called holdbases. This name
is o exagperarion, haldses coploy she strongest glue
known to man, so strong that rock itself breaks before algae
i totn Joose foom it Besides sticking poswer, holdlases offcr
refiee to many smaller animals.

MG STRAWBERRY ANEMONES

for a larger crcature, it sets
abour cheosing a pood rock.
Using comiples scnsoes, the
larva tests cach surface it
Tights on. If néed be, thix
adolescent can postpone
achuhthaod wnoll ic finds the [
ideal real estate. Barmacles,
althongh hermaphroditic,
need other bamacles to
produce young., Thos the
now adult needs to be close
o orher barnacles for cross-
fertilization, sinee it will
niow be blind, living on its
head, and house-bound.

Some barnacde colonies
compets for space with
miuasels. Others prefer to
settle on mobile property,
such as boat hotls and
whale snouts.

Blind,
bisexnal,
but
what
great
legs!

1%



verything ate everything else
with a furions exubevance®
- John Steinbeck

deseribing tidepool life










Flip side: called

echrinaderins i spiny-
skirg, bat stars, above,
and srelizs have tibe

feer and monts on their

undersides, Urclhins bave

five shavy teeth ta chew

their seaweed, Seastars
are tootihless kit rat meat,

The heavily armored sea
orchin moves at 2 starely
pace, munching its way up
and down great fronds of
kelp and other fleshy sea
plants. With their appetives,
urchin armies do great
damage to kelp forests jusi
off the Pacific Coast, They
are kept in check by sea
otters, who dextrously crack
and earthem in great
qu antit V. Fosond lovers
arpund the Mediterranean
also relish raw urchin
inmards; a tasee thar has not
vet canght om in the New
World. Scientises are also
fond of urchiins, but not for
redsons gastronomical.
Urchin eggey are large and
readily available, making

¢ humans like o think of ourselves o5
:'I\l!'lpli‘.\' and ilig!ﬂ:. evalved, When ot comes
to richness and complexity of sexual
!:J\.IJI.'L'}SjK:lI:l I'Il:l".".'l.fll'L‘["l hhll'ﬁal',_\' are F1rg-['|":|,'
ordinary when compared with an anemone, an octopus,
1 hermit craby or a barnacle. Even soails lead more .
exciting - certainly more diverse —sexual Tives than we
dov. Scicosts use two words 1o describe reprodicrive
sttategios. sexual and asexaal, The tirse word means that
twrewganisms combine thesr DNA hertage tor foim
4 genetically new individual . In conrrast, asexual
reprodiction allows one organism o prodilee a new
(e generically idenical organism by splitting iselr.
Prdepronsl plants and animals use borh sexoal and

asexial repronduchon o duplicste thar knd, Net only thae,
st species alternate these two steategies with cach
generation. The Porplyei alga, for cxample. This simple
scaweed B used by Asians ro make sushi and other dishes.
[ts commercal cultivation was inpossible undl the Japanese
discenered one thing: the Forplirra las an altemate sexual
phase in which it becormes a micrascopic plant living insde a
clam shell! Many other algae play sexual hide-and-seck absa

them valuable for lab work:

;’tlthnllgl! th-.‘.‘l,- don™t 20
looking For a fight, urchins
use their weapons cleverly,
Swivel-mounted spines flex
for use in movement Gr
battle. When poked with a
sharp object, the spines m
toward it. When polied with
a bl object, thie spines
turn away, allowing the
urchin’s 3-clawed pincers to
criter the fay,

LUirchins often burrow
holes inno wave-swept vrocks,
returiing to home base cach
night after feeding.

You might not think so at
a casual glance, bur the sea
urchin is a pricklier velative
of the sand dollar and the
seastar,

Italians
and

otters
swear

by ’em

Ll



A crustacean and w
gentlzman: for most
crady, mating £5 o tricky
basivess. The muwle earrvies
the female in a close
embrace until she bas
malicd, Onee ont of fev
shell, they mate and be
Hugers unti! ber uew sbell
b havdened and sbe i
u lerarer defenseless.
Molting, normally an
annur! activity, can
gccnr more aften whern
growth iy veptd, After
fertilisation, eqgs seay in
the female’s abdomen for
eiaht tron b,

Thie brorn tangles of the giant bull kelp and the crispy
green beds of sea letroee are boch conspiciions prhases of
pants that alrernare berween sexual and asexual
reproduchion.,

Tidepool animals present an gven more bewildering
picturc. Not only do they- aleernate or combine vartous tpes
of reproduction, they often go through a comples series of
R p;i:.' changes hefiore Il,'.li..lliilE adulthiood. Barnacles, erabs,
abalone, scastars, ancimones, coral, mussels, shemp, and
many other tdepool animals start our life as big-eved
wandering larvac,

n the way to becoming an adule, a larvi may

metamorphosize or pass through several different

body shapes. It is hard to equate a craly or a seastar

with one of these plankronic wanderers. And lurder
stifl tor understand: Wiw do tdepool creatures have such
elaborate life oyeles? Biologists can point [o several reasons,
Animals which meve poorly ornet at all don’t have much
opportunity tospread when conditions are faivorable, 16,
however, their offspring have a frec-swimeing larvid sage,
the chances for wide dispersal are greatly increased.
Namarally there isa down sdde: larvac are the
preferred food item for numerous crearures,
so relatively few of the great numbers
produced live long enough toseude and
reprocbuce.

By reproducing in a varers of wavs,
tidepool creatares minimize their losses
when condittions are bad, and maximize
their success when conditions are sood.
The clear lcaders in the “hedge vour bers -
sexual Sasexual sweepstakes™ are the
ancmenes. Sometimes they simply split
twa, like ameebas. This binary o
longitudinal Assion takes alwout two davs.
Sometimes anemones clonge themselves in
response o poor food comditions, on the
theory thar owis mearths are bretrer than vne,

I"edal laceration is another form of asexual reproducnon
Iris a hyproduer of the anemone's awkward locomotion. To
mave, an ancmone releases its sucker disk, then doesa slow
sort of somersault, with rentacles helping to push the animal
along. In the process, it tears ol hirs of s disk. Fach bt
SrowWs INTD 1 New ancmonds,

This remarkable animal ¢an also be guite hostile o1y
own specics, At tines, ancmoncs clone little armics of




rhemselves in response Te dggression from a nearbs
ncighbor Te keep injuries to a minimum, the warring
anecmones ostablish a *dennlitarized zone™ of bare tock
berween their clones,

As if bssion and cloning weren ™t encugh o keep an
anemome busy, they also resort foseaoal reprodinction ar
times. Periodically, one anemone will release sperm and
another, egpss the two combine in the warer. These
fernilized cggs harch o become genetically distiner Farvae,
which swim merrly off o ind new and distant adepools
o colonize

Epiactis profifera, the brooding ancmaone, often has a
colony of small anemones around the oo of s disk, which
stay there for three months untl they are big enough to fend
forr themsetves. These voungsters are not formed by budding,
but by sexual recombinanon. Ths stroking, stnped ancmone
mioves more frecly than other species, and ranges froomt
Alaska to Southem Calitornia.

Snails, sea harcs, and nudibranchs approsch seproduction
in an eaqually varied fashion. All of them are hermaphrodanic,
meaning they possess both male and female sexual
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How they do ik
anemanes are alile to
repridcy sexsally my
weil gy gsexnaily, This

gEareE fresT AReIone iy

veleasing spevon, which
will flow into the water
and withy fuck, encowmtery
seme cgs te fertiliee
nearhy, Like many
fidepnel ereatuees,
ATREFROTE YOUIA Ve

born as frec-swimmiig
Lxvrvae,




equipment. Spme of them can altermare between being
male, temale, and male/fomale an the same tme, What's the
reason for such flexibility? 1t's nazure s way of ensuring thal
these hittle ereatures find a reproductive partmet.
arine snails are highly sexed. When spails meet,
the two exchange sperm and feralize onc another
simultaneoushy, Lhis act can take hours and &5
sometimes acconipanicd by gentle caresses,
sometimes by dart wounds and orher paintul ageresion.
COmee the eges have been fertilized, snaily enclose them in
capsules or masses. Some of the egys do not develop,
serving s a food supply for the newhorn larvae,

Sea hares are an unhandsome group of shell-less
gastropods, They look like an amateur
candlémaker”s attempt at a rabbit_ Slow and
shuggish, ved hares have a habir of releasing a dark
smelly liquid when alarmed. Despite these physical
shortconmings, sea hares enjoy a full sex life, They
generally mate in groups, forming chains ar
pyramids of animals. This may ocenpy several davs,
The products of this activiry are long, rather pretoy
strings of jelly. containing millions of cops,

Smaller relatives of the sea hare, nudibranchs
have appealing, unusual body shapes and vivid,
almost Huorescent codors, Their temperaments are
not as prery as their exteriors, bowever. Irritable
and aggressive hunters, nucibranchs display the
same traits in ther reproductive lives. While guite
small, they become sexually active, During their
mating ritwals, they may bite one another, which
sometimes leads to the smatler nudibranch being
caten before the act can take place. The ethereal-
looking Hermissende cxrgetseornip | preured on tirle
page and page 4 15 well known for cannibahizing ité
prospective mates, Like sea hares and others, nudibranchs
lay eges in strings. Onee hatched, the larvag prodently swi
away from their irascible parents

There are single-sexed tidepool annmals that muloply by
discharging cggs and sperm into the water, Worins, sea
urchins, and many of the seastar family use this method,

Certun animals engage i actual copulation. Tronically,
some of them have the heaviest armor. Crabs, tor example,
piust time their molting with their nmuting, For the lemale o
et close enough, she must be newly molted. Soon after
copulation, the male molts his shell,
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